Delivery of a cocktail DNA vaccine encoding cysteine proteinases type I, II and III with solid lipid nanoparticles potentiate protective immunity against Leishmania major infection.
Earlier generations of Leishmania vaccines have reached the third-phase of clinical trials, however none of them have shown adequate efficacy due to lack of an appropriate adjuvant. In this study, cationic solid lipid nanoparticles (cSLNs) were used to formulate three pDNAs encoding L. major cysteine proteinase type I (cpa), II (cpb) and III (cpc). BALB/c mice were immunized twice with a 3-week interval, with SLN-pcDNA-cpa/b/c, pcDNA-cpa/b/c, SLN, SLN-pcDNA and PBS. Footpad assessments, parasite burden, cytokine and antibody responses were evaluated. Mice vaccinated with SLN-pcDNA-cpa/b/c significantly (p<0.05) showed higher protection levels with specific Th1 immune response development compared to other groups. This is the first report demonstrating cSLNs as a nanoscale vehicle boosting immune response quality and quantity; in a designable trend. The nanomedical feature of this novel formulation can be applied for wide-spread use in genetic vaccination against leishmaniasis, which is currently managed only through relatively ineffectual therapeutic regimens.